Abstract
Introduction
Migration is rarely an individual event. Decisions to move, and their consequences, are usually embedded within the context of the family. According to the 2012 U.S. Current Population Survey at least 94% of all inter-county migration events in the United States occur among individuals who are either members of a family or non-family members who moved for -family reasons‖ 2 . The family dimension of migration is important to recognize as it contains both social and economic dimensions that are frequently ignored in internal migration research. One important aspect of family migration decisions and their consequences is that they are conditioned on the employment and earnings capacity of spouses relative to their gender ideologies (Bielby and Bielby 1992; Bird and Bird 1985; Bonney and Love 1991; Cooke 2008a; Jurges 2006; Wallston, Foster, and Berger 1978) . Thus, the family migration literature has traditionally presumed that migrant wives are disproportionately cast into the role of the tied migrant (Cooke 2008b ), which in turn contributes to the gender gap in earnings (Cooke et al. 2009 ).
However, gender role attitudes are slowly becoming more egalitarian (Cotter, Hermsen, and Vanneman 2011) , dual-earner families are becoming the norm (U.S. Bureau of Labor Statistics 2011), and the number of families in which the wife is the primary earner is increasing (U.S. Bureau of Labor Statistics 2011). These trends have several consequences. They imply that married women should be less often cast into the role of the trailing wife and this might have a positive impact on the gender gap in earnings. As well, they suggest an increase in the number of tied stayers (spouses who desire to move but cannot because other family members do not want to move), which may be a contributing factor in the long-term decline in U.S. internal migration rates (Cooke forthcoming-a) . In turn, the decline in internal migration rates due to the growing immobility of dual-earner couples may result in the inefficient allocation of labor across regional labor markets, which may then contribute to an increase in regional labor market inequality (Cherry and Tsournos 2001; Cooke forthcoming-b) . Thus, far from being an esoteric subfield of migration studies, the changing social and economic context within which family migration decisions are made has wide-ranging impacts.
This research focuses on an important and vexing problem within the family migration literature: identifying tied migrants and tied stayers. A tied migrant is usually defined as an individual whose family migrated but who would not have chosen to move if single, and a tied stayer is an individual whose family did not migrate but who would have migrated if single. Identifying either is a daunting empirical task because this requires the identification of a difficult to observe counterfactual: what would be the migration behavior of a married person had they not been married? This research uses methods from the propensity score matching literature to match married individuals with comparable single individuals to create those counterfactuals. These counterfactual data are then used to examine the frequency of tied migration and tied staying and to examine their causes.
This research makes four important contributions to both the family migration literature and migration research in general. First, despite the family migration literature's focus on the trailing wife, this is the first study to provide a method for identifying tied migrants and for directly measuring the causes of tied migration. Second, the family migration literature has tended to focus on women as tied migrants. This empirical analysis allows for the increasing likelihood that men are tied migrants. As such, it brings men more clearly into discussions of the causes of tied migration, allowing for a more nuanced consideration of the role of gender in shaping family migration behavior. Third, the family migration literature focuses exclusively on tied migration at the expense of tied staying, perhaps because tied staying is so much more difficult to conceptualize than tied moving. However, theoretically the effects of tied staying are no less significant than the effects of tied staying. This analysis provides a clear method to identify tied staying and to assess its frequency. Finally, migration research in general treats migration as having binary properties. Migration and migrants are treated as having qualities that are absent from staying and stayers. By identifying tied stayers this research points toward an expanded discussion away from the effects of moving and toward the effects of staying.
Background
The usual starting point for any discussion of family migration is the human capital model of family migration (DaVanzo 1976; Mincer 1978; Sandell 1977) . This argues that the decision to move is motivated by maximizing the sum of discounted lifetime utility across all potential residential locations for all family members net of the cost of moving. The key insight of the human capital model of family migration is that a family may make a migration decision to move or to stay even if that decision does not maximize the discounted lifetime utility of each family member. This forms the basis for two key definitions: a tied stayer is an individual in a family that decided not to move but if single would have moved, and a tied migrant is an individual in a family that decided to move but if single would have stayed. Importantly, the human capital model of family migration is gender neutral: the human capital model proposes that the effect of the husband's and wife's characteristics on the decision to move should be symmetrical. That is, for example, the effect of the wife's education on migration should be the same as the husband's.
However, the earliest empirical research found that families were largely unresponsive to measures of the wife's human capital when making migration decisions and that migration decisions were largely a function of the husband's human capital (Duncan and Perrucci 1976; Lichter 1980; Lichter 1982; Long 1974; Spitze 1984) . This implied that family migration was tilted in favor of the husband's employment and earnings, a hypothesis that has been supported by a large body of research on the effects of family migration on the wife's earnings and employment (see Cooke (2008b) for a review of the literature and Taylor (2007) , McKinnish (2008) , Blackburn (2009 ), Blackburn (2010 , Boyle, Feng, and Gayle (2009) , Cooke et al. (2009 ), Rabe (2011 , and Eliasson et al. (forthcoming) for more recent studies). These findings have led to the development of a gendered model of family migration, which is supported by several studies that find a strong effect of gender role beliefs in mediating the effects of the husband's and wife's human capital in shaping the migration decision (Bielby and Bielby 1992; Bird and Bird 1985; Bonney and Love 1991; Cooke 2008a; Jurges 2006; Wallston, Foster, and Berger 1978) . However, gender role attitudes have slowly become more egalitarian (Cotter, Hermsen, and Vanneman 2011) . The implication is that family migration decisions should have become more consistent with the human capital model over time. And, indeed, more recent studies, with a few important exceptions (Compton and Pollak 2007; Nivalainen 2004; Shauman 2010) , have found that the relative effect of the husband's and wife's human capital characteristics in shaping the migration decision has become more symmetrical (Brandén 2013; Eliasson et al. forthcoming; Rabe 2011; Smits, Mulder, and Hooimeijer 2003; Smits, Mulder, and Hooimeijer 2004; Swain and Garasky 2007) .
The implication is that over time women have become less likely to be tied migrants and perhaps have become more likely either to take a lead in the migration decision or to be tied stayers. However, to date no study has been able to directly observe tied migration or tied staying. The problem is that directly identifying tied migrants and tied stayers is a daunting empirical task. The appropriate means would be to identify the counterfactual: who moved but would not have moved had they been single (tied movers) and who stayed but would have moved had they been single (tied stayers)? One approach would be to rely upon secondary data that reports migration intentions or explanations for migration events (e.g., Coulter, Ham, and Feijten 2012; Geist and McManus 2012) . However, stated migration intentions are likely to be endogenous to the migration decision and explanations for migration events only allow for the investigation of tied migration and not tied staying. This research addresses this significant gap in the literature by directly identifying tied migrants and tied stayers through the application of propensity score matching to provide the counterfactual migration behavior for married men and women. This approach is used to examine the frequency of tied migration and tied staying by gender and to explore the causes of tied migration and tied staying. Of particular interest is to evaluate the gender distribution in rates of tied migration and tied staying and to examine how status as a tied migrant or as a tied stayer is linked to human capital characteristics apart, or together, with gender.
Research strategy
Propensity score matching attempts to create matched control-treatment pairs from secondary data sources, and then to treat them statistically as if they were produced from a controlled experimental study in order to observe the effect of receiving the treatment relative to not receiving the treatment (Rosenbaum and Rubin 1983; Rosenbaum and Rubin 1985) . Propensity score matching starts by estimating a model of being in a treatment group relative to being in a control group as a function of observed variables that affect both the probability of being in the treatment group and the outcome (Heinrich, Maffioli, and Vazquez 2010) . The resulting predicted probability of inclusion in the treatment group (the propensity score) is then used to match individuals in the treatment group to individuals in the control group. Using the example at hand, the idea is that if a person who is actually married has a predicted probability of being married of only 30% and is matched to a single individual who also has a predicted probability of being married of only 30%, then differences in the outcome (migration) are not due to observable differences between the unmarried and married individuals but only due to whether the individual is actually married or not. Statistically, the veracity of this argument hinges on the degree to which the model of being in the treatment group includes the appropriate set of observable variables (Morgan and Winship 2007) .
However, this research is not as interested in the differences in the outcomes between the treatment and control groups but in using the matched treatment-control data to identify tied migrants and tied stayers. In this context:  Tied Stayers are married individuals who did not migrate but whose single match did migrate;  Tied Migrants are married individuals who migrated but whose single match did not migrate;  Stayers are married individuals who did not migrate and whose single match also did not migrate; and  Migrants are married individuals who migrated and whose single match also migrated.
Thus, this procedure allows for the identification of the counterfactual that has to date eluded family migration research: who moved but would not have moved had they been single (tied movers) and who stayed but would have moved had they been single (tied stayers)?
However, status across these four categories varies within each couple. Following Table 1 , families are further classified as:
 Both Stayers: The family did not migrate and both the husband and wife are matched to non-migrants;  Both Migrants: The family migrated and both the husband and wife are matched to migrants;  Wife Tied Stayer: The family did not migrate, the husband is matched to a non-migrant, and the wife is matched to a migrant;  Husband Tied Stayer: The family did not migrate, the husband is matched to a migrant, and the wife is matched to a non-migrant;  Both Tied Stayers: The family did not migrate and both the husband and the wife are matched to migrants;  Wife Tied Migrant: The family migrated, the husband is matched to a migrant, and the wife is matched to a non-migrant;  Husband Tied Migrant: The family migrated, the husband is matched to a non-migrant, and the wife is matched to a migrant; and  Both Tied Migrants: The family migrated and both the husband and wife are matched to migrants. Beyond classifying families according to this schema, this research seeks to identify those factors that influence the position of individuals across these categories.
Data and methods
Data for the analysis are drawn from the U.S. Panel Study of Income Dynamics (PSID). The PSID is a national study of U.S. households. Beginning in 1968, around 18,000 individuals living in 5,000 households were sampled annually through 1997 and biannually since then. The sample includes the descendants of original sample members, and so the 2009 sample has grown to include more than 9,000 households and 24,000 individuals. With the addition of descendants of original sample members the sample is not representative of the U.S. population, requiring the use of either individual or family weights, when appropriate, to approximate the characteristics of the U.S. population. In order to define migration at a fine geographic scale -the county level in this case -the analysis relies upon a restricted use geocoded version of the PSID. 3 Specifically, this analysis conducts the matching procedure on a pooled sample of the 1997 through 2009 PSID, defining migration as a prospective change in county of residence from one panel to the next. All variables are based upon the county of residence prior to observing any migration behavior. The sample is restricted to married and single individuals between 25 and 64, inclusive, whose marital status did not change from one panel to the next. Cohabiting couples are excluded. The sample is further limited to whites because the PSID inconsistently samples and identifies nonwhites between 1997 and 2009.
Propensity score matching takes place in four iterative steps (Heinrich, Maffioli, and Vazquez 2010) : 1) estimating a model of the probability of receiving the treatment versus not receiving the treatment, 2) using these probabilities to match individuals receiving the treatment to those not receiving the treatment, 3) evaluating the quality of these matches, and 4) if the quality of the matches is not adequate, identifying different model and matching specifications until the matches meet appropriate statistical criteria. Of central importance is the specification of the model of the probability of receiving the treatment (Morgan and Winship 2007) . Strictly speaking, the model should include variables that 1) determine the outcome, 2) are either fixed or measured prior to the treatment, and 3) are not affected by either the treatment or the outcome (Brookhart et al. 2006 ). In the context of this analysis these are strict and would severely limit the ability to conduct the analysis (e.g., they would preclude the inclusion of parental status in the analysis). However, these restrictions are in place to ensure that the comparisons of the outcomes between the treated and control groups are unbiased. In this case, however, the focus is on identifying appropriate counterfactual matches 3 Some of the data used in this analysis are derived from Sensitive Data Files of the Panel Study of Income Dynamics, obtained under special contractual arrangements designed to protect the anonymity of respondents. These data are not available from the authors. Persons interested in obtaining PSID Sensitive Data Files should contact through the internet at psidhelp@isr.umuch.edu. and these restrictions are relaxed to include variables that are not directly determined by the treatment or outcome in any particular year. For example, the model of the probability of receiving the treatment versus not receiving the treatment includes the ages of children -which can predate marriage and which are not solely determined by marital status -but excludes employment status, which is directly affected by marital status, especially for women.
Within this framework the independent variables determining the probability of migration are as follows: age (categorized into five-year increments), housing tenure (=1 if owner occupied), education (=1 if college graduate), gender (=1 if female), presence of a young child in the household (=1 if youngest child in the household is aged 1 through 5), presence of an older child in the household (=1 if youngest child in the household is aged 6 through 17), and a measure of previous migration history. Specifically, previous residential history is defined as whether the individual is living in the same state in which either parent grew up (=1 if yes). This is both a reflection of previous migration history and potential personal and family ties to the state.
This said, there are actually two ways to conduct the matching. One way is to include all relevant variables in the model of the probability of receiving the treatment and to match on that probability. However, in many cases it is necessary to stratify the matching by selected independent variables to prevent irrelevant matches or to improve matching outcomes. In the first case the analysis is stratified by year and gender to make sure that married individuals are matched to single individuals who share a common year and gender. In the second case the analysis is further stratified by age and educational status to improve the matching outcomes. Thus, within each of the strata defined by age, gender, year, and education, a logit model of the probability of receiving the treatment as a function of housing tenure and age of youngest child is estimated. 4 Finally, using the PSMATCH2 Stata module (Leuven and Sianesi 2003; StataCorp 2011) a nearest neighbor algorithm matches single individuals to married individuals within each strata based upon the predicted odds of being married. In cases where there is more than one potential single match to a married individual, one of these single matches is randomly selected to serve as the match. Table 2 reports on the quality of the matching procedure by comparing the means of the explanatory variables between the treated and control groups by gender. The logic behind propensity score matching is clearly demonstrated at this point. The unmatched samples show large differences in the characteristics of the married and unmarried samples, many of which are statistically significant. Comparing any outcome across these two groups would be statistically unwise. However, after matching these two samples are nearly identical in every observable way, except for the fact that one group is married and the other is not. Indeed, none of these differences are statistically significant. Figure 1 shows the distribution of married couples across the eight classifications presented in Table 1 . Both Stayers dominate the distribution, as most married couples consist of individuals who did not move and who were matched to single individuals who also did not move. Figure 2 highlights the balance of family types by excluding the category of Both Stayers. Several important trends are displayed in the results. Despite the family migration literature's focus on female tied migrants, this is a relatively rare event. Rather, most women are tied movers in combination with their husbands also being tied movers (i.e., they are Both Tied Migrants). Indeed, men are just as likely to be tied movers as are women. Furthermore, rates of tied staying are much higher than rates of tied moving -for both men and women. To describe how the variables that determine the matching procedure affect the classification described in Figures 1 and 2 , a mulinomial logit model is estimated as a function of the husband's and the wife's characteristics. Independent variables include those used in the matching procedure along with two additional variables: the percent of weekly housework completed by the wife and whether an individual is searching for a job. This last variable equals 1 if the individual is unemployed or is employed but looking for a new job. Interaction effects are included to measure the relative importance of the wife's versus the husband's characteristics in determining family migration type. Results are presented in Table 3 . Interpreting multinomial logit models is complex because the results are presented either in log-odds or odds ratios and the parameters are relative to the base category (i.e., Both Stayers). Therefore, the results are recalculated as average marginal effects in Table 4 . Average marginal effects are calculated for each focal variable by estimating the probability of being in a particular family type under two scenarios: holding the focal variable at a value of zero and then again at a value of one while allowing all other values to remain as observed. For each observation the difference in the predicted probability of being in a particular family type under each scenario is calculated. These differences are then averaged across the sample using PSID household weights. The advantage of using average marginal effects in this case is that they incorporate the interaction variables, they are in terms of probabilities, and are relative to all other family types rather than the base category.
Results
In discussing the results presented in Table 4 the focus is on Both Stayers, Wife Tied Stayers, Husband Tied Stayers, and Both Tied Movers, because these four categories make up about 97% of family types (see Figures 1 and 2 ). Among these four categories, Both Stayers dominate the model. Both Stayers are strongly rooted in place by life course variables and the husband's employment and human capital characteristics: homeowners, families with older children, and families in which the husband neither has a college degree nor is searching for a job are more likely to be Both Stayers. The rootedness of Both Stayers is contradicted by the effect of the wife's previous migration history, which indicates families are more likely to be Both Stayers when the wife is not living in the same state in which either of her parents grew up. This suggests that families are ignoring this characteristic of the wife when making the decision to stay. Indeed, an examination of the effect of the wife's characteristics on family type indicates strong gender effects. In particular, none of the variables associated with the wife's human capital or job search behavior are statistically significant. However, women's family roles do appear to contribute to rootedness. When a family has young children and the wife has ties to a state they are most likely to be classified as Wife Tied Stayer families. The role of gender is exemplified by the results for Both Tied Movers. Theoretically, Both Tied Movers should occur when neither spouse wants to move but they are impelled to move by some external process. Despite the fact that the husband may have roots in the current state of residence -as reflected in the positive relationship between whether the family lives in a state in which either of his parents grew up -the family migrates in large part in response to the husband's job search: families are more likely to be Both Tied Movers if the husband is searching for a job. Note that within this category both spouses are tied movers.
To summarize, most families are extremely rooted with no apparent interest in moving. Among the remaining population the trailing wife is a relatively rare event.
Trailing wives appear to be embedded within a broader category in which the family is apparently impelled to migrate when neither spouse is actually explicitly interested in migration (i.e., Both Tied Migrants). In this case the decision to move is motivated by the husband's job search. This last situation highlights the fact that the wife's characteristics have little observed effect on migration decisions. Rather, even in the case where women may desire to move but cannot (Wife Tied Stayers), they are apparently rooted by gendered family responsibilities despite not being tied to the current state of residence. To the degree that family migration decisions ignore the wife's human capital or search for employment, these results are consistent with the received body of knowledge regarding family migration.
Conclusion
This research makes four important contributions to both the family migration literature and migration research in general. First, despite the family migration literature's focus on the trailing wife, this is the first study to provide a method for identifying tied migrants and for directly measuring the causes of tied migration. Importantly, this research finds that tied migration is a relatively rare event for married women. Second, the family migration literature has tended to focus on women as tied migrants. The empirical analysis allows for the increasing likelihood that men are tied migrants and, indeed, men are just as likely to be tied migrants as women. As such it brings men more clearly into discussions of the causes of tied migration, allowing for a more nuanced consideration of the role of gender in shaping family migration behavior. Third, the family migration literature focuses exclusively on tied migration at the expense of tied staying, perhaps because tied staying has been so much more difficult to conceptualize and measure than tied moving. However, theoretically the effects of tied staying are no less significant than the effects of tied moving. This analysis provides a clear method to identify tied staying and to assess its frequency. Indeed, rates of tied staying are quite high for both men and women and suggest that, despite the difficult in empirically identifying these situations, they deserve more attention. Finally, migration research in general treats migration as having binary properties. Migration and migrants are treated as having qualities that are absent from staying and stayers. By identifying tied stayers this research points toward an expanded discussion away from the effects of moving and toward the effects of staying: it is likely that these have negative effects that deserve as much attention as the negative effects of tied migration.
